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Issolution studies were performed on a series of biogenic and syn-
^,2hetic ( prepared at high temperature and pressure) Ma - calcites to
evzluate their stabilities in aqueous solution at 25 oC" Synthetic

u,ghases with MgCO3 concentrations below 4 mole% are more stable, where-
=s those with higher concentrations are less stable than calcite, with

_r &N p-stability smoothly decreasing as a function of composition. These
^esults are similar to previous experiments involving inorganic pre-

^ r.a mvipitatiun of Mg - calcite. Biogenic samples are less stable than
^^ynthetic phases, and the stability decrease does not vary smoothly

^ith composition. For the biogenic materials, those with compositions
reater than 11-13 mole°. MgCO are less stable than aragonite.

ay,^ The composition of skelet3l Mg - calcite precipitated by the
coralline alga Porolithon gardine r̂ î in environmentally controlled
seawater was measured as a unfCC'ion of temperature, available light,
and saturation state. Saturation state is the most important factor
that determines Mg concentration. In contrast to dissolution experi-
nents, only sma11 differences in Mg concentration are observed for
large changes in saturation state. The concentration of Mg'CO in
the precipitated material ranges from 15 mole`, at a stoichiW^triC
ion activity product ( [AP) equal to calcite saturation to 19.5 mole',
at an IAP approximately seven times the saturation of calcite
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RIETVELD REFINEMENT OF THE CRYSTAL STRUCTURES
OF T000ROKITE, ROMANECHITE, AND CORONADITE* N-o 67257

BISH, David L-, Los Alamos National Laboratory, MS J978, Los Alamos,
NM 87545; POST, Jeffrey E., NHB 119, Smithsonian Institution,
Washington, D.C. 20560

The Mn-oxide minerals todorokite romanechite and coronadite are

LATE-CENOZOIC STFATSGRAPHY AND TECTONIC EVOWTION

WITHIN A SUBSIDING &152N, SOUTH-CENTFAL WASNINGTON ^I? 7DBQS
B,IOA::STAD, Bruce A., Geosciences Group, Rockwell Internationsl,

P.O. Box 600, Richland, WA 99352
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the 6eoce::e fluvial-lacustrine RingoldFOrmation: (1) a guaitaitic
conglomeratic sand overlain by (2) fine-grained fluvial facies capPty
by a well-develoFed paleosol, collectively re'erred Co as the basat
Ringold. Next, laminated mud (3) accumulated slowly in a low-enetgy
envaronme::c (lower Ringoldi- puaruzftic, braided stream gravels

(4)of the r.,a-'S1e Ringold were deposited next when the main channel of the
ancestral Columbia reoccupied the svud•; area. A sud9eo, regional tra^.sition froc, conglomerate to (5) fine-grained '.aeres (upper Ringold) itintep,reve5 co reflect apstream chamlrs in either climate or tecteale
aetiVic;:, which altered sediment supply and stream g[adicnt. Ineiala,
due to a ionai h.=o lowt aebp -3 , removed part or ailat
the uPP•r ^ninqold. Oc9er correlative units include: (6) locally ds-
rivM Fletsrocnnel') ic,,i[us that filled a ralcochannel near tha ayp.
clinal axcs: pa• u,:u+ic oalcrote doveloped, cocvally, adjacent to thlx
channel and (7)•latv-; :ete¢occoe atavlp:mie Elood deposits that b
cne saud^. ld°M

SUbcurfaco+Ltl:+ucracL;raihic correlations ceaerally corroborate a'
n&iel -for doayitorm, loavcrragc rab: of tectonic deformation" Sttyp
tOrc codteer nd maps sunqo:a :1'ndci•ns:tional folding zesclte!
in nr,ariv v,n ,..::a,'rios mi :re::ervn.:on of sediments

during
Fmqold t

,^

rheni.tnrrnf .^'nrr.+rion ato; ;ont-Ringold sur£ace it
b,::n rleael. ,.. ,„: aecelerated teapo-
rarilY aur::.: :n :.II^h.n:uLl ti:a•. .

..

m'+`^t
f

the thick eengla}M
Uc :, : c... •.,:1: :.. ..^v,ifia+n:ly *drp.Jar ;,:•hasc but not on tOp,

geologically and economically important, but their structures are not A NEW DOUGUCR GRAVITY MAI' FOR NORTH CAItOi.INA

well known because the minerals are massive and yield x-ray powder t<rl ltam K", Dr.pt. of Geology, N2 789()

diffraction (XRD) patterns with broad, poorly-defined reflections. The University of Akron, Akron, ai 44325 ^
romanechite structure was solved from two-dimensional single crystal About 10,600 gravlty stations have been used to creat
x-ray data ( Wadsley. 1953), but the todorokite and coronadite revised gravity map" The map shm+s a close correspondEbf{
structures have not been refined. Controversy exists over the with sU[tace-gCOlogy and magnClic maps.

todurokite structure, and both layer and tunnel itructures have been A steep gradient occurs betwcen the volcanic Carulltl
proposed. We refined- the structures of these minerals using the slace belt (CSO), whtch has extensrve mafic roots, and tli!
Rietveld program DBW 3.2 (Wiles and Young, 1981) and XRO data. Our felsic rocks of the Grenvtlle Saurato+.rt Mt block. Tetkf
refined stYuctUr2 of romLn2ohite from Van HornC, T2xas, agrees well southwest, a such shal lower gradient results due to tN
with that determined by Wadsley. Electron density maps show that Be is zntervenrng Cbarlotte bclt and suggests the absenca ef
not at y=0.0 as determined by Wadsley but is displaced v0,3A off the significant older telsic crest in the south-centrll

mirror plane and exhibits anisotropic thermal motion along the tunnel Piedmont. The CSii, a flat positive, is interrupted by!

axis. The refined structure of coronadite from Broken Hill, Australia, structurally transverse C-W unomaly-

is close to those determined by single crystal methods for other The Coastal Plain (CP) and concinental shelf show a qtlR{(
bollaudite minerals ( e.g. oryptomelane). Pb is displaced off the rollang surface srmalac to the Charlotte belt's, The enti

special position. ( 0,0,0), to ( 0,0.2,0), similar to the Ba displacement map is occasionally cut by shallow circular anomaliee irh(tit
in other hollandite compounds. Our refinement of todorokite from coincide with granite plutons where exposed. An extanslYP-

Charco Redondo, Cuba, confirms the 3X3 tunnel structure proposed by negative anomaly as centered on the Rollesvi11ep1eteRr

Turner ( 1982) and provides information o6e.the positions of the tunnel another larga one is presumably buried under the CPln!

cations, Best results were obtained with the tunnel electron density vicinity of Lumbercon" Ochers show under the CP and eeVe(_

(Na, Ca, H20) located at (0"68,0,5,0,33). For all three structures, anomalies have been drilled, encountering graniteL

oxygen positions were determined with relatively poor precision, but Raleigh and eascero slate belt as well as the ve[(er

our data show that valuable structural information can be obtained fo ^assic basins show little effect on the regional its

minerals yielding XRO patterns with broad, overlapping peaks. ^'ru§ must be relative minor structural blocks.
,*Partiallysupported by the U.S, DOE Nevada Office, NNWSI Pro p^:'+"Mrp^t sheets in the Blue Ridge are defined by 1/f

^
irreguYtT-r negative anomalies with shallow Empliiv.

` superimp^s•ed on the highly negative regional valuee,.

CORRELATIONOFHYDROTiICRA^i.ALSERICITECOAfPOS4 j^- 67^y ^ngs Mt S'qlt in NC is delineated by a coincidene

TIOVIVITHPERMEABILITYANDTEMPERATUR6, our linus with its boundaries. The Brevard some

COSO FiOT SPRINGS CEOTIIER.LtL FIELD, INYO COUNTI', CA ., ern SC Iproduces pertubations of crosscutting cont _

^BISHOP, Barbara, P., and BIRD, Dennis, K., Department of Ceolo `- iras no significant effect to the north.
Stanford University, Stanford, CA gd30.5 N

-

Petrographic and geochemical analyses of cuttings from six wells in t,F^Cxo Ho<
Springs geothermal field show a systematic variation in the occurenec, eature, and
composition of sericite that can be correlated with high permeability xGduction

vARIATIONS OF AMI110

q

ACIDS IN MNAMALIANC CE RNzonesand tempcrature. The wells studied interscct rhyolitic dikes and s E•' thc
6^B•fractured granitic and dioritic basement rocks which serve as the reservoir FOSSILS

geothermal system F. Low-permcabi6ty, non-productive zonos in the wells co m$2L
o f AIJvcoarse-gralned eompositionally homogeneous primary muscovite. High-permeabil:

production zones are characterized by abundant fne-grained hydrothermal sericite ^^
that exhibits a systematic increase in K and Al and decrease in Si with increasing
temperature. Hydrothermal sericites from producing zones with measured tempera- ^ s!T
tures of 215°C, 236°C, and 250°C also show a consistent increase in Mg and Fe, ino ^f.

Calculated activities of the muscovite (I(Als(AISidO,^(OH)j and pyrophyllite
its lo^li(ALzSi O,a(OH)e) components for the hydrothermalnsermites increase and decrease,

respectively, with increasing temperature. This trend is similar to that reported for
Thisgeothermal systems at Roosevelt Hot Springs and the Saltun Sea, although sericites different in

notht^ffrom these systems are compositionally distinct from those at Coso. be
Computed distribution of aqueous species in the geothermal fluids were com- id dt

bined with activity phase diagrams accounting for hydrothermal sericite composi- feF

tions to determine a pH of 6.1 for the geothermal fluids. These calculations suggest eid

that hydrothermal sericites are in local equilibrium with the geothermal fluid, but
rallprimary muscovites in low permeability zones are metastable. Compositional data

on hydrothermal sericite from active geothermal systems at Coso Hot Springs, !at

Roosevelt Hot Springs, and the Salton Sea show that the mineral is sensitive to tem- e.l
perature and water/rock ratios and may be a useful indicator of high permeability tf^

zones within a geothermal field. 660.
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0̂3 fQ ACID RACEMIZAIION ANA-YSIS
L A KWELL, Bunnie, Department of Geology, University o

Edmonton, Alberta, T6G 2E3; and RUTTER, N.W", Depar
Geology, University of Alberta, Edmonton, Alberta.

Detail¢d amino acid analysis of bones, teeth, and antler fr
mammal species have shown that concentrations of several am
can be related to three facLErs!' type of material analyzed
diagenetic alteration of the mater'fal, and relative age of

Concentretions of several amino acids are signifintlyca

enamel compared to those of dentine or cement.
used to check that no contamination of one material by s

occurred, which is critical for using the data for amino ac

sinoe all three materials have different rncemization rates
ucids. Fur'thermnre, camparative ratios between different a

(called interacid ratios) reflect similar differences,
With increased ingrowth of secondary miner'els, gene

reduced amino acid concentrations are observed, Inter'acid
concentrrations vary significantly the norms expected for th

material with increasing degrees of alteration. These elfce

linked to abnormal racemizttinn ratios observed in the same
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